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Air Quality Models

* Analyze & synthesize understanding of
— Emissions
— Atmospheric chemistry
— Meteorology
— Deposition

 Demonstrate future attainment of air
quality standards
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Sensitivity Analysis

What is model response to input data”
JdC,
S.. =
! oA,

Used adjoint method to calculate s, for 900
model inputs (BC, IC, E, k, v,)

Three emission scenarios (1987, 1997, 2010)

See Martien and Harley (ES&T 2006)
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O, Sensitivity (Ranked)

| Rubldoux 1997

Rubidoux 2010

" 'e'NOx ! "eavoc N
KHO + N e NOx
e AVvOC KNO:2 + hv
KNO2 + hv KOs+ NO
k Os + NO k HO + NOZ
KOs+ hv—> OD KOs+ hv> OD
koD + H20 va Os i
kob+M kOD + H20
KHCHO + hv—>2HO:2 koD + M
va Os [ kHO2+NO  []
kHO2+NO  [] esvoc |
e BVOC F K HCHO + hv—>2HO:
-80 -40 0 80 -8lOl . -4.0 B 0 - 4l0l
O3 ppb O3 ppb




Contributionsto 9 05/ 9 E\ ¢

sg0 [ * !;l
| | a | 25
3800 ! 1
E I ‘ “ 1 12125
E 3780 | - Central LA AZusa a o
L] o - . J )
Anthropogenic £ ., b O,
= .
(AVOC) 2 3740 N
s I
5 3720 0625
3700 —1 0.25
320 360 400 440 480
UTM Easting (km
3820 - T ! ] l
[ | b 05
3800 . 1
E I ~—0.425
I I < 3780 -
Biogenic s 0L | - oss
£ 3760 - — = opb O
(BVOC) § 0275 3
Z 3740 1M .,
= - ]
5 3720 4 Fo12s
3700 _ 4 1 0.05
, | B

320 360 400 440 480
UTM Easting (km)



Potential Sensitivity

* Previous results show effects of
multiplicative scaling of parameters A,

» Can also calculate potential sensitivity
to additive perturbations to A,

« Example: effect of adding emissions
where E = 0 in base case?
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Actual vs Potential Sens to Ey,

UTM Northing (km)

UTM Northing (km)

3820
3800
3780
3760
3740
3720
3700

3820
3800
3780
3760
3740
3720
3700

: a -
) Azusa i
_Central LA 777 ]
',, " Rubidoux
- S \ |
?I | | | || | | | | | | Ilﬁl | | | | | | | | | | | | | Iﬁ
220 260 300 340 380 420 460 500 540 580
UTM Easting (km)
Wl T | | | | | | | | | | lﬂ | | | | | | | \ﬁ
: i‘ b
) Azusa i
_Central LA 777 ]
. Rubidoux
- \ |
Ll SN | L1 1 | L]
220 260 300 340 380 420 460 500 540 580

UTM Easting (km)

25
1.5
0.5
-0.5
-1.5
-2.5
-3.5

0.5
0.3
0.1

-0.3
-0.5
-0.7

ppb O,

ppb O,

kg km-2 h-1



Summary

» Adjoint method used to study O,
sensitivity to many model inputs

* Anthropogenic emissions found to be
highly influential (also uncertain!)

* Mapped source regions that affect air
quality at specified locations



Emission Inventory (2005)
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« Annual average emissions for South Coast Air Basin
« VOC = 770 ton/day; mainly gasoline and solvents
* NO, =960 ton/day; mainly diesel and gasoline combustion

« Source: CARB (2006) Air Quality Almanac




